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PROBLEM TO BE SOLVED: To realize a refrigeration cycle utilizing highly efficient carbon 
dioxide or ethane in which the reliability of a compression means is prevented from 
lowering without increasing the size. 

SOLUTION: The refrigeration cycle comprises a low stage side compression means 7, a 
high stage side compression means 1 , a radiator 2, a first pressure reducing unit 3, a 
gas-liquid separator 4, a second pressure reducing unit 5, and a heat absorber 6 wherein 
the gas-phase side of the gas-liquid separator 4 is coupled between the low stage side 
compression means 7 and the high stage side compression means 1 . Reduction quantity 
of the first pressure reducing unit 3 and/or the second pressure reducing unit 5 is 
regulated such that the refrigerant pressure of the radiator 2 falls within a specified 
pressure range selected depending on the ambient air temperature of the radiator 2. 
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J: a (cf&-&E8 3 ao/ifcJiSdlflES 5 ^)MES 

6\±mwmi) ■ t«!ft»ajniBJsewiw» 1 1 . *fpro 

• f8&m&mi8J£®W& 1 5 ^iti* £ W i) #*J> * 
it£ L-C^-MEU 3 Ao/4 fcUSir «E« 5 ?>«E 

[0056] ?>i&&<7m&wtc%mit ( s 

[0057] *Xtt<ttB!Ba ( Htfi^^S. 1 ) bW£h 

mm*, (mwnwmi > ca^t«B»Haip^«a 



i a CSS-fcE* 3 *o/ 4 fciiSC*E3* 5 tf)»E* 
SWtfSittBEft • iSEW^fiflBWWS 1 5 SrflM. 

xm. iiSME^j • «t3R»aipa*ww» 1 1 • *p a i 

a* • <ttffia?«!iEi»«M»» i 5 *>asa*«j 

v ^ iitt-^-r 4 m$smi±mmms 1 e t j: -> t £-&e 

IS 3 AO/ 4 fcl±SIZ«EiS 5 DMEftftWDtfRS $ 
ft*. 

[0 0 58] Wa&«->T. JRftftffHfltfdM:, iMIW 
4 7 yHSiKOSW^T* k' £ 4 1 4 Z. k £ < , 

[0059] Af*WfcU±, Miif , asawE^sr P h . 
teSiaiE^J * P 1 k -T 4 . ^Pal^^Etj $r . IftlSiJit 

(ICftflX) 5(^-5- 5t:fJMUf. 5. 0- 
7. OMPafcU 5~15XrCJMUf, 6. 0-8. 

o m p a k ■$ h&nmmuzii $ c*-«e» 

*o/43t«gtZ«EH<oaEa*ISSi-S k ». 
[0 06 0] 35r*3, *KEtfttf»C{±, "ft 

$ nfc»r^E*«llrt CtJ $ * 4 J: o CM W L t v > 4 
tbM^titzm^Eljmi^Zti $ 4 4 J: :> izWW I 
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[006 1]^, *fflmi±m*nmmm?)± o 
tztmmmsBiMm 1 o izx >mmi\hm.frc> 
m. i x t, j: < , ^m%mmmm 1 o *)fu> o t= 

[ 0 0 6 2 ] ifc , JWfcSiBPiMtfcOt »f 1> . fc.^Ss 

[006 3] s&tc. ^m&Mz^x i . ft*M0> 

fiOHi«fc:lS6^».¥ 1 1 -0 3927 S-fi^SftT \, > 

[00643 ( mmcomm 3 ) ^bj^hjs^^® 3 c 
*>it 3. 7 nmmnimmjtLzm 3 tc^-t, n 3 

tcfc v >T (±. 121 bffll »«S#fc:ot >T (±|sl-^ 

i s(i^fi6^AP»^>a^2r^ni"£«t^An 
; : sg&*nfs, 1 9 {i«aSAP«a«t^S i s -c$*n $ 

<xfc«*SC«S$n^fiE«IE*i:i»«3SajPa««! 

msi iz^mivfzmfr^w£*ntzmzm&A7m. 
&*mtzm-mm%s s trz>/ & fcjis*z«aE» 5 <7jme 

iJ ■ ft^BPfiASflHSl 1 . +ISIftttBE:JjSIW» 1 

2. iaaowLWft^j»i»i9^aj^s:«osiAs 

mems- mm-h ws^^&mmmxh h ... 
[0065] ?>imw.t)&*m:mmi (M 
m<mm) tntx-hh^xvum^m-h, 
[0066] *mmmmcr> < m<mm 1 ) trnzi 
mmt. (ust^iBi ) tcat^sieR»ajp^«ffl 

i&*3SAPifigfc*n8 1 8-C«B0ShJtfi[*»:*SS 

hfzmmEij t m^mnmmm 1 7 x-mm zti 

*iitzmfc<r)&8i&%ffifoiz& Z&ZXd l/zfflRt h ft 

m&tbnmmimi 1. 4>iap«iE^«»»i 2. 
»£-*-*»e»*eiiw6» 2 0 c j ^xm-ns. §s 3 

[0067] itztfix . rm&&ax'<ntiimmmtf 
x \$.®M£.m*& 7 nmmz m\ xito . a* 

iz . figfUEtt^ft 7 <7>« £ < 0 r . 



[00683 ( mmmmA > *isw^^ito»J84 t= 

fclt*Hr#»M 7 '1 ^g^flPSfMr 04 fcijrf , H4 
tzisvvcti. HI >|5lt^^S(cov>T(i|5l-^??^ 

4 offiHH i ffl«HS«#« 7 attfflfigfc&tt t . Ivffl 

[0069] *^«-9->f < H 

tt^eni ) kmixhhnximz-m-f&p. 

4 mm * mmsmm i mmmm t . m 
m^m&tmmi m?Mzmi . mm&m 

[0070] l t , mmm^® 1 

[ o o 7 n , *Hit<^«fc:*J v ^ t . ( mm 
mm i) - (n»<o^«3 ) izftK?z± oiz. n&ME 

sn#a i tf>ft®i4£it}§ l t-* 5 4> , %m^m^ >imx 
Msm*H 9 itfm&wkth z. t & z t im t>fr 

[oo72] ( mmnmm 5 > *%m?>mnn&B 5 1 
fcjti^a-^^ 9nmit(oimmmm5iz^t. H5 

S5d»SS 2 1 $-$E$ 3 iO^dflll^m 
» 2 1 L . 2 i: H-MES 3 

-ti-. nziiESff 2 2 . mmzmm 1 ^^-LTm^ 
[0073] -#&-m4 7 nmw.m*mmmi < * 

mcoBB 1 ) R t Xh & 0)XWffe&6? h # . #n 

H-ME« 3 c7)iat^ia#3c«iS 21£&&U 
2fc^-«ES3^)ia$r^«$^. !§ZMEfl2 2. ffl 
ffl!MI£2 1 ^^LT^«-«4^mffi{I(-tgH 

l , mm 2 1 ^-^e^ 3 vmmm > m=&&% 2 

[0074] ^SfcO^SKiSi: , Hb^t 'J x/148 
(3 ( «B&0 ) IzmtCnftX 0 iz . 2*sa«<r I £>^£ 
(06+OH«) tit«LT, JWft»aiP«iBK«rlS« 

av»> . mM&mmnmmtfmx'*z>f& 
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<%m-J riimwnmm®. (cop) #Rn±*tf 

«« ws^as* £ ® 0 & & \ ^im&ti $EfSME 
ffitt^a 1 mm&zim 1 . sms*>*v*rsr? 

[0077] ( £ jfco«S6 ) *m*r>m$b<n&B 6 c 

*j*t* tmw ? ivmwmwm&m 1 i^-r , 0 7 

£i> WTli, MRS 2 St-«IE» 3 OIBfct*tt3!3aft 

ffefg 6 fc ^awE^a 7 ioiKAH t <m<^m t 

[0078] ?/l^St*)3£*W$:lWm ( H 

mmmi ) t m tx-h h nxim^'-mth a* . 

»-*ffiS 3 <^tc«ft«S»» 2 3 $ t . § t> 
C^«B^£i8*S2 3T\ «RI»IS6i:ffiSlfflEffi# 

2 1 S5-«E» 3 tfffltfXftKi: 6 i: fiaiffl 
ESi#a 7 AM t <Vffir><mt »£8S £ *tX \» h £ 

-c&4., 

[0079] *H»<0®St;:«fc*i:, 08<O*'Jx;HK 

• a («E«si) {cfimr^-ridc l&v 
it ^ ) . immmm-vk 1 <oE*tww { ««'t * h *:*> 

fc, i^a-f 4 (cop) ^fSiJi^-tt 

[0080] U:^ot. SflRftMiMtffcfcSfc^. # 

[0081] 5rfc, ^^tH^^SICfcv^ t , (H$t£> 
»JBl ) - (HSfi^S®3) t^^idic. SSliE 

««»»^>{B* *r tTJ 0 * I, \ \\m£-fh%E$s®E: 



ff «8#a 1 <7)ftatt*«» L&fl 5 ^> . wRJlT 

1 0 0 8 2 ] 4 , tt3*» 2 > 3 
i: H?S*i8IS4 i: SgdHEE^a l r>W<Mb <nfflcr>tf> 

[0083] < nmnmmi ) ±Bizm^mmmm 
tzfcv vz . e t ffifflEEm^m 7 > ?mz . jjsib 

[0084] *HSI«7.)«3 J: S t . iRffiHrMEAHKeUi 
S 7 (ciRASn-C (SSilE^a 7 <7.)«»5r«C > 

[ 0 0 8 5 ] ^ . iECJfi^ ( nfo<r>BB l ) ~ 
(HtttftfB«7 ) tfcv^ffiBlOIJEiB^aT tKSIIE, 

^*i-4Effi^T'i>Jlvv 0 

[ 0 0 8 6 ] ^ fc, as-jiE». »z«e»{±^< ^ 

^. (SafI«RA^^A { $>^^ti6S^§ii^m5t^ic 
fflrttcfc$4l)J:otw«iE15:PS'C§4^ib{f, 

[0087] 

iwHu, t fcisawai^a. mm&m±&. 

»-«EH. 3WR#«I». UrME^. Bft^fl 

& 0 a & jfr«£«AL . mmi±Jim\%iz£ <o& m 
titimizj&tx . *4>*»c*>aKSftfcitf5eoEijiHi 

W;fc$44J:')C «affi!IE7J • «^Htt! 
S:iotiW$ii. MEH^EMIHStKcJ: otl- 
«E«*o/4 Jt«l»Z«E»0«E*?r HSt 4 C t 

[ 0 0 8 8 ] $ ^ISLE^tiOKttASCJ: 
$n4^A^*lE§ii4*^«E7J (ffaMEM¥ 

a^«sxE7j-r^*>&ai!iEii*a^o±aiE^) 
»»maaftM»3i. +s^«EE73»jWf >art *■ oj 0 

9i 3b 4 v idE§SMEftI«SH(; J: -> X m- 
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[00893 $ G>fc, Si I <li. +mMIE:Wi. flf 
E*WT^E:tJiEffll*H-£ $ i & X i £3B-«E»**o 

t ■* - k& < . a^iSi ^wc-teaiM 

[ o o 9 o i s & £ . a* i< i«ftaKtiP«)HHia 

asasiwwssM*. a&tiEa • ft&smpi&Ksiw 

coo 9 1 ] §6ic. *aR»ajp^f»«ii«*=»^^fc 

s^ffipa^^tta^tts^a^feftses^fi 

art tc*j § 4 i x o Mmt&fflMHUMmma 
son*., isgipjffij • im%itiu&m\m&. *m<m 

tt^-f «ttEflHtE*MMI(C «k o X S&-«E3S*»o / 
ifc«IS~«E»<0«E»S:l«-f S k t J: 0 , 

sa p^^HWflBWusw+^fc & o > mmmfrmz 

giaiESIS4Ma. SSIIE^S^fiSttSrJUtL^^ 
L . ®&ffi!JE*§¥8 k waBE«¥a<oia^ 

SliE^S^AiS^Jt^lKT^^w^lwctO. ft 
8filE«¥«*>* A3iii^* J ^§ < £ o r , ttSJ 



izmn i . k n-«E8 wia^« k *e«e» 

S^jtf*»«[att#«£J!fc3£» £tf S i k C J: *) . 
k££ 1 5 - k 4 < - ft&M 7 >i mW.£'M&*Z> •- 1 
1 0 0 9 4 3 $ . Sd^k JH— «ffi«^ra*C«BW* 

ffi8ISESi#8c7>i® AIM k «BWi«l*SSc«l $ 

[ o o 9 5 ] 4^ . sasssk us — i «E«wia^«tk a 

?l*»k *g»IE«¥ aw«^ffli k tfDWkOiWttSBE 

^/HS»^J»*«ftT ! S:k**^t6^k 3 5:< . f&«-^>f 

? /UlSS-iWSt 4 - k *«f ^ 4 . 

[ 0 0 9 6 ] § fcfc, it^Sk ®SilEai¥Sk ^ 

>-^¥S*RW-4 - k (I i 0 , jRWHrtlJ&HKSWEIi* 
S^©A§ixt(£®fS!lE^gO*^SrJav »-C Li ')"T 
Htt^< . ffiBHIE«#a^««ttS:«H*L^<>. 

§4... 

[HI ] **W*>-£fc^fflfcfcW4itt*- , M 

ime ) xwn^mmnBmizm&mjKm* 

[083 xmi^mMnBmzMi&ma.wstvx 
[H9 3 «e*^«(rfejt4«i3eM^^ y x/t^ia 

[HI 0 3 M5fflrCjBBMW0Bk*D o 4^.««C^Jtl, 

[?ff^ittBB3 
1 SME^S 

2 

3 IS-SE8 
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4 mmn 

6 

s i§&f8lE2>J**nl§ 

l 2 HIIMKEftMflHI 
13 8E!£giEftfl&8 



14 f&E«s&?&£&*n*s 

16 $BEfs«BE»ffl!133 

it ifM&fffflaaatt&ii 

18 «l»SSXPiaStt»S8 

1 9 fi^Wl»Aj*RJ«M«3S 

21 Wifasm^ 

2 2 3SZ«E8 
23 
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1 : AifcWEIf 

2 

4 

5 : J&rttffiS 

6 :! 
7 

8 : 

9 : ttlWB»BttL*fc*B» 

1 0 : *mg*£S&**>8 
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